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(57) Abstract: 

PROBLEM TO BE SOLVED: To perform highly efficient 
encoding by the code book of a small size and to improve 
transmission efficiency in the case of orthogonally 
transforming acoustic signals (PCM signals) by MDCT 
and transmitting data by a vector quantization system. 

SOLUTION: An MDCT coefficient X(n) obtained in an 
MDCT device 1 is separated into an amplitude 
component a(m) and a phase component θ (m) in 
an amplitude/phase comparator 2, vectorized in a band 
division/vectorization device 3, then converted into index 
data IDa and IDb relating to amplitude and a phase by 
respective vector quantizers 7 and 8 by using the code 
books 5 and 6 provided for respective component data 
and transmitted. Since separation into the respective 
components of the amplitude and the phase is 
performed, the transformation dimensional number of 
vectorization is made smaller on the side of the phase 
component θ (m) of the small deviation of statistic 
distribution than the side of the amplitude component a 
(m) of the large deviation, the highly efficient encoding is 
realized by valid bit distribution suited to the property of 
the acoustic signals and the data amount of the entire 
code book is reduced. 
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(54) B8?^©«»3 mnsmn<onmMmRxm.m\^mm 



(57) [Mi^l 

[PSl *Wm-^(PCMm^)SrMDCT-Cii[3S^lfe 

(n) i:mm-&.^^mm-cmmf&^ a (m) t^ffi^^j- o 

(m)i^»mi^. ««5)-fiJ-<^ h/HtSSS-C-^i? h/HkU 
i':^y'~^ I Da, I Db—^^LTej^-rS. Mltfe 
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MDCTQ 
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x(a) iUDCTffR 



ttWiftd; e(-)-t an*CxCii)/x(o+l)D 

n = 0.2,4 , 6,---,N- I 
m-0,1.2,3.-".-|-(N-l) 
(N ; 1 7 h/UB) 



0(h) 





1 

[S»*^ 1 ] P CM (Pulse Code Modulation) ::^^-e 
^^^tblfc^^ft-^i'MDCT (Modified Discrete Cos 
ine Transform) :;^^-Cil^^^L. -t (O^^ltc J; o T# 

it^m^ torn t im-'<07'~-^ mm^ 

MDCT-C^Sfcx (n), X (n+D^rfflV^T. mm^9tf—9 
a (m)Stm*BfiK5)-7'-^ e (m) *r^n-^tH*;0^5S; 1 & 
tJS^S; 2 j;i<t o-c*«>S r i: t l c^^^ff-^ 

[1^1] 

a(ni) = Y x(Q)2 + x(n+l)2 
e (iii)= t a n^i:x(a)/'x(n+l)] 

(faU r>.,XD.\%:^^^ Y>\^%X^ n = 0.2,4.6,' 
•■,N-1. m=0, 1. 2. 3, (N- l)/2-efe 

v'- iS' ffi^ WftlSO » v'- ^J' fit i: 5 v'- ^ fit ^T'^ 



^ 



(2) #M¥ 9-130260 
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^htutz.m^mi. m-^m2. mmm3^ f»*^4. 

20 m^^Sl lf^«i. 1**352. S*«3. 

4 . f**^ 5 X«ff 6 (01g^#fS-§-<^i^-^<k^edSfe 

if t . A;^ Htimm^^ t iscm^^i^m ^^i^fi^ 
30 -a-^ bTMD c T^m^m^i>m.m^^y'—$' tm^^^ 

i5'-g-^^©;SS*a?)fcMD C T^^mS-tJV^T P CM:;^^ 

Lfcr i: 4ri^mi:-r'5#^m-f-©«-^^k3gSo 
Igt*3S9l tg*:^7<o##ft-^<??!^-^YkS^eiseji 

nsffi-f-fk^g-cfcoT. mrlB??-^^k$ie*5^«bfc3 

3 - K y i: . A;0 $ ttifc^iUfife^^ i: mQ^^\^% 

^mt. mriE-<^ h/w-3fts^^^k^©*5^mb)tM*ifiK^> 

it-t iS&iE«-fk^^ h . HtilEjS*jE«^k#©d5asiE^^k U 

50 m\^^^m.mm^y'-i' h'&Mi^^y'~-$'^'^^-r^-< 



3 

MD c Tmm\^m<5\^x p cM:^^^^m^fiit'^mm 
m^m 1 0 J y'-^^^^mi)^ mm^i^v"-^ a 

^ X (n), X (n+1) ^^tl^tll^0:>Wc^3RUm^^it^^ 

X (n) = a (a) s i n 0 (o) 

X (n+l)= a (ra) c o s 6 (tn) 

(mUs n,mr^;^^i?^ n = 0, 2,4,6, • 

•,N-1. m=0, 1, 2, 3, (N- l)/2-e$> 

[0 0 0 13 

MRXfrn-^it^M^^^V . PCM (Pulse Code Modulati 
on):i^^-C^|ffl$tty5:^^f&-^^MDCT (Modified Dis 
Crete Cosine Transform) ;5^^'eil^^^i" 5 t^\cM 

[0 0 0 2 J 

bTfi^ MP EG (Moving Picture Experts Group) -Aud 

hn^x^^i^'^/^-m^Km<o*L-mm%m^^m 
m x^x^^it^^mmir^ r t \z.^oxnt>fix\^^. 

^<h(r>X'^^ii^^ Kbit/sample) ^TlHl^ J: 5 i^ir 

[0 0 0 3] -^r-C. \^^<^f>^<D^>'^/l^^i^tlt>XA 

x^-V':f-/^\z.i^m\^x^^. mmm,f-^(D^m\:i 
m-^^^%m^-<^ V^^m^i\:rr^:^^t^n^fix 



(3) ^$M^9-l 3 0 26 0 

4 

[0 0 0 43 ^oT. tt35^^^-<^ h/^ST-^b^ffi^ 

10 B *^^^^^igffeX», 93/10, p. 307) m(Om^t-m^ 

E!^-^3V^T^^. 5feT. AztJ^tt^PCMy^-^^'Jii^bT 
MD C T^l-^MD C T ■)j^\z. ^ ^ W:^^i^i>^ti: ^ ti. 
^<DMJ:>CT^M^miS,^:^\^\^fQoX4^7c^^ h/v 

^COrms (z:^^^^:S^tg)fii^*i?>. -^(^rmsfiS^ 

t m^<r>MT> C T it^S^^ MD C T^Wl(0 4 ^S^tc^^ 
X-^>fy^:^f—^i)^^m^^fhX\^^^o t^X\ jEM 

tt^TcC^D C T^^y'— ^iSSL^56-^A;^? ^-^^ ^ t 

1^58TtulB^7> r m s fit t ^ ^-y^ yi^:^ ^ h 
Wf-^^^nVC\^1^'^y V:^Y^)-J-^^m^\^X^^ 

[0 0 0 53 

xmL'^^i\^x\^^n^\c^^h. m%<r>n^\\:mmrQ(o 

SNJtfi. 9 0'-2 0 8 kbps(DtSIa^C*5V^T^^5f?(7);^ 
y -fi^it:;tr ^ ^ it^ LT*^ 2 - 3 dB@ffi<D3§c»;d5^ 
40 ^)tt-Cfi:^f?i^«:^5#bi^TV^^^^ 9 0 kbps-Cfi:— 
* y -S^'f ^ <^^;&5/^ ^ < >fe o T 

[0 0 0 63 -^UT. -t<Oi®Htmo<}:5t-#^$tt 

M<nWO^mm^^^^X'^^. lM<on^\\:mwx 

K:/^y^54(::EI5Jr:^-r<}:5?SMDCT#.3^x 
(n) ^nWm.-)5^ ^T 4 m^^X^m 4 ^7C-< 
h/Vy^-i?^(;i^^Uytm^;irmsflt-CjEM^bLycy^- 
50 >5^^^&^^^^:TV^^;65^ MD C T>^^x (n) ri{t-^(^ffi 
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[0 0 0 73 |gl5cOMDCT«^x(n);ii^?>^*i 
[0 0 0 8] 

^ v/vy'-'^^m\^^xm^^-Y^y^^^m\^. 
<D^^ Y^vy'^-^K^^j^^Hnhfix^^^mm^^tm^ 

[0 0 0 93 :z,<D^mX\t. y'-^^m^miiCXoXM 

-^^^^-r^o ^-v^y^]^. ^mm'^(D^^-^:y 

yM^iM l.x:^<Dmm\c^^Mr>CT' y^— ^ • ^ ^ 
hM[:tmwmm-(oftdim^mi^xm'i^titimM^^ 

m^J:^^>'r^yi^:^'f—^t^T—:fMt^tiX^^^o 




#5B¥9- 1 3 0 2 6 0 



[0 0 10] tr^-C. ±IE<7><}:5(-E15 ^EI6<^it$Si^ 
(Dm%\^fm «9 MD C T>PSgfc X (n) (D^fh^ t) t 

m^^\^^^^^ h^vv'-'^Km^^x^^tt^x^ 
^ h;\-m^i\:.\^x^—vzfy^\z.i&m'r^m^bitWL\^ 

[00113^2 (ommi-i. m i <omm(o^^i\imm^ 

^ h/Vy'—d'^'^^'UXMJ:>CTm^mK^^Wm^^'f 
30 ^y'-^^^^\^XMT>CT^^^iK^:by'-^^^^ 

Wit. wmy'-^^^^wtf>^i^}^fzM'DCT^m^m-5 
[0 0 12] :z(om.^itmw:(o:=^—Y':fy^t>. mx<o 

^L.TV^/^(t^^«?fce>/c^v^r t ]^^mxh ^ . -( ^y'y 

^:^y'-^^^m^-t \.xi^m^n^^M.^^i^^^^f^n 

-^f^mi^. mi(Dmfi{^x^Mi:>CT:^^xm^^^ 

[0 0 13] 



7 

CUm-^KM LTMD CT:»^^m^^^^m'rMT> C 

(m) tm^m^y'-^ e (m)^=^«ft(c5^fJL. M^-^ 
a (m), e (m)>Sr«-^«S^;i^^»:7C^^S:M*e>-^T-<^ 
h/Wy^— ^ av(m), 0 v(m)--^g|f ^^*S^#J'^^ h/V- 

a (W^^^-y^iy^^;;^^^-^^ I Da, I Dp^^mitl^tc}^' 

T^mx (n) ^i^Itl^*«^ffite^f#^W^i^J^oTV^^(7) 
-e. »C<0|g:^ 1 IBiXmi^ 2 bTMtiJ5fe^y^-^ a 

(m) ^tem^^T^--^ 0 (m) MiHJ5fe5)^teffij5fe 

-^■C. n = 0,2,4,6,'-',N-l. m=0, 1,2,3. 
(N- l)/2-T?fo!9. N(i 1 Af^<D;^-<i^ h 

[0 0 15] -^Ur. :*iS?>^n:^^iH^^y^-^ a (m) 

mm^(Dm^m.^m^mx.\to^2. 2 5 kHz^ 2. 2 

5-'4.5kHzi:4.5--9.0kHzir9.0'-'16.0 
kHz0 4^4e(C^tiJb. ^*I^^)^y"-i5' a (m) ir^Sffi^ 

n^^lt^y"-^ a (nO, 0 (m)^^«J«fetC^^^^Xfc 
^^i^TC^T*^^^ hv'Wx — av(m), 0 v (m) -^^^"T 

[0 0 16] m^\^. mu(^mm^mx:hn 

0'-'2. 2 5 kHz-e(iav(m)(^»C7t:IK^6. 0v(m) 



(5) i|^IB¥9-l 3 0 2 6 0 
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<D^ycm^2tl^. 2. 2 5-'4. 5 kHz-CJ^av(ni)<^> 
lkyvWc^l2^ e vim) (Dl^TC^^ 4 t\^. 4,5-^9,0 
kHz-CJi:av(m)<^>1^7c|g:^2 4. 0 v (m) (Ol^yum^ 6 
^b. 9. O'-l 6. 0 kH'C(^av(ni)<7)»:7C^$r3 2, 
0v(m)(7>^^7C^^2 0 t"r^^V^9 J: m^^(Dj^ 

So 

[0 0 17] ^^h. >&=tB^^)'^C>^S-^i!^ h/V-r-^ 0v 
'(it't^f^ ?S < i^7Uf^(^*^UO^Ki:mj^y^-^Mc^S^-^^ 

20 [0 0 18] HKK. mm^m'^i^^ h/Htm\-i^. f^j^u 

-5^^ byw-r— ^ 9v(m)i:^*ffifaSiJy^— ^B^-<>!^ b^P- 

a v(m)(^)rt(7>SA^^y-fiS^IE«^l:^^a (k) h LTiE 
*i{l:^;}x:fc-<i5^ h/Vy'-^ a vn(m)^*i6. -^H^^^ 
iffiSUy^-^B^*t;i-<>?^ h/l-fi^>fbS&7-^«i^i-^o ^ 

[0 0 1 91 ^o<J:5(-bT. b/va^<b§&7J;ij^ 
^«WUy=^-^BtjES<b^tt:/tS*lJ5g5>Jc>PS^-<>!^ h 

-^B t{fcffi^^>(;i'^^^>^ b/l-y^-^ 0v(m)(CA;tl^ 

[B^ avn(m)], [B t 6 v(m)]^^m^- 1 i^XMJ&l^ti 

[0 0 2 0] -^bT. r<DJ^pg-C=&='— K:/^y^5,6<^ 

40 [^m^m2Rrjm3^m^^xnmi^x:i^<o m:^(o=:i— 

h /Htm^ mim^\c-D\^^x\tiEm.itmnm) » 
mmmtmm&o\^m-(ofi!]im^mi.xnhti^-<i!^ h/\- 

y^— ^ avn(m), 6 y(m) (D^f—^^ y<'$^-'>^7b>^K\cMt^:^ 
^>'f y^:^'f—^ I Da, I Dp^^;S#ttTfBtt-^L 

vn(nO. 0v(m)<^^t^'5y^— — V-^^^i^i^Tfc 
50 mb. *^tfS?l^fi|-C(^_bfB69J:5t-^®5)'t'J-<^ 
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c043^^^SiJn-K:/i/^[A.C.B;l], [A.C.B;2], [A.C. 
B;3], [A.aB;4]tC4^tiJb. ^^^^XC^^^^^-f 
«!iS'IES^bbT#&>ttyt 0'-'2. 25kHz^2.25'-' 
4.5kHzi:4.5-'9.0kHzi:9.0'-'16.0kHz 

«tbTfe-5o [g2(^(B)-'(E)-Cfi3g»US< 

5 kHz-Cti6l;i. 2. 2 5^-4. 5 kHz-CJ^il 2(C. 
4. 5-^-9. 0 kHz-eji2 4(;i, 9 . 0 1 6 . 0 k Hz^C 
(i3 2(C^oXfe>9. #^^ie^COV^'C 102 Am<of— 
^^<d^ — l^ix^WLnx^^. ^f\.h(0^<^ — l^^^ 0 2 0 

(A) ^ tt^MD c T;&'^-e<^ii:^^gim<^>J^iK^- 

[0 0 2 1] ^ti. >&tS^i)'ffi<D=i- K:/i/>>6Jcov^ 

«^^I^^J;i^<^4^^^«ESU=^- K:/i>'^ [P. C.B;l], 
[RC.B;2], [P.C.B;3], [P.C.B;4](c 4^)-t»JU. -?:tt-€^ 

(;l^^i^>^:7^^^4:^>^ hMtmmi.xm^fifto--2. 

2 5 kHz^ 2.25'-'4.5kHzi:4.5^9.0kHz 
i: 9. O'-l 6. 0 kHzJ:i*5ft^-<^ ^ 0 v(m) 

v:/-^i^\zMvxm^mmwc^m<D^mm^- k:/ 

ti^^^CTC^^COZi^^V^^-J' 0 v(m)o 

y'—^y<^—i^^^m^'^^xo\^L-x^^^:^t'hmm 

Xh^. 0'-2. 2 5 kHz-e(i:2tC, 2. 2 5 --4. 5 k 
HzTti4(^. 4. S'-g. 0 kHz-Cti6 9 . 0 --^ 1 
6. 0 kHzt?fi 2 OtCioTfe^o t^^X^ HLm^^ 

y'-i^^<i^-><o^^ik7vm\^±^m^mcxmmm^ 

m(D^— V:/^y^5<om^tit^l.X4^^ < ?tCoTV>5 
TbK -ecoft;:bi9J-#^«SU='-K:;^iyi^[P.C.B;l], [P. 
C.B;2], [P.C.B;3], [P.C.B;4]t^:*5(t^-<^ h/Wy^-^J^ 6 
v(m)(^^»52 0 4 Sffl-C. ^tM^5>ffit^^- V^y^ 
5<Dm^(D2m^^J:oX^^^o :^th\t. m3<D(A)\C^ 

^ti^MD c T:»^x<DW^^^^^(Dmmm-^^m<o 



(6) #91^9-1 3 0 2 6 0 
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[0 0 2 2] mi {:imoX. hJi^&^^tmi. 
— K 5^ [A. C. B ; 1 ] [A. C. B ; 4] [P. C. B ; 1 ] [P. C. 

V^:^^|^i^5>^r.^^-<>?^ h/Vy^-c$^ a vn(m) ^^ffi^:^ 

SU-r - ^ B xmi^ l^-ki^mm ^-h*^yi^lAX.h;i^t 
10 [P.C.B;i]€r^9^b. hyv-T^— avn(m) 0v(m) 

-S-Y ^ I Dai: I T>D^mm^o 

[0 0 2 31 ^<Dm. lEMimMmr^m^^^tiiEmitm 
ma (k) t^-<i!^ hj\-m^^tm,sxmm\^ft'< 

I Da, I Dp;6W,^l-^:rv'i5^i^9--tei^^^^. ^ 
(HMD C T^I^X (n) ^mm^^f—^ a (m) ^te^S^r^- 

20 <j: ^^m%<o-<i7 Y?H\^(ommKimi<ov&x^m^i^ 

:3 - K:/ 5, 6^«^ ^ r i: 
30 ^<^>{i»9 < m'^>^^^<^ — >'X(D^^ii^ii^,^m^^J:^ 

&mmmm(Dy'-i$^mi:^<^^:iti^^x^. ^mmx 
[0 0 2 4] m^. llI4^i:JlfEco^'^^l:3S«^c»i^^^ufc 

m^—h \^XWm0,^m(O^— V•:fy^l2^mm\^X^E 
40 Mi\:^i\^1t.mt^^\m^^^^ b/Wx-^ avn(m) 

-K:/^;/i5'13^:K^bTtefflj5g^)^(C>^^-<i^ h>'l-v^-i?^ 
0 V (m) i: -mmmf- ^ B Wf ^ h /^i^S-^-'f t: 
16t^IE«^t:^»a (k)^fflV^T-<^ h/V'7^->5' avn 

/c^iH^^5^(c^^-<^ h>'V'y'-^av(ni)i:fi:t9j*^tc>pg 
-5^^ 0v(m) i:^ftEftS'J7='-^B^>^V^T^ 

^^5^ h/Wy^— av(m), 0 v(m) ^^t^iS Uyh^*K(;iiaB^ 
50 -tO-<^ hyl-^— i?' av(ra), 0 v(m) ^-g^J^g 
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\^Xmm^^'r-i^ a (m) tiSL^^^y^-^ 6 v(m) 

(m), e (m)^m^^XMDCTm^myi(n)^^i^^mM'^ 
19tiMDCT^.^x (n)(;i^LTiS?MDCT 
mM^m UT P C Mft-^^W^ ^i^rS I MD C T (Inver 
s MDCT)^-t?fe5o 
E0 0 2 5J r(^m-^>ft:3Sfi(0«-«^tg:/n^y^(^. y"- 

[0 0 2 6] 5fe-r . ^—Y-fv^ 12, 13;&5^n-t*n^-§- 
>ft:3gBfflO<^> =1 — K:/ ^ 5, 6 i: ^-(Oy'—^nm-^^ b 
T^Jt). h/i-5S?»^^>fb^l4,15;6^ ^m^mt^^f 

I Da, I Dp^:^*=¥-i: UT. ^=1— K^^^j;^ ^ 12, 13^ 
X^(Oiikm^—K.mi^^¥i\^^^fz.^^ h/^y^— avn 
(m), ev(m)^igtH-ro >B3^K{B0;«»^e>fi^« 

— ^ I Da, I \y^\Xm^\^W^^^—YX^^7Lh^X\^ 
^itl^. K:/^y^l2, 13<^>^m-Ct:^;/ hbfc-f 
-/>^;=^y^— ^ I Da, I Dp(Z>r Ki^;^lcS-:5V^T^Jt|eft 

10 0 2 73 ^yt. MI'>K+g^^l8t^. «^^^'-< 
^ h/V>g^^l8:65>f^J*UyhM*S^:9^X-^ a (m) ^^tB 
^^v'—^eirid^m^^X^ l^<Dm^SRXJI^^^^\^^ 
$tt^fS#/^H^MI^t::J; »9MDCT^^x (n), x (n+ 

[1^4 1 n,m{i:;^-<^ b/V#-^-C. n = 0,2, 

4, 6,-",N-l. m=0, 1,2, 3 , • • ■, (N- 1 )/ 2 

[0 0 2 83 -^LT. 

^^^^^bTV^5;65^ K:^^^^5, 6, 14, IStc^f bXS 
m^^k&:m^^\^m^^^^ h/VT^-^ avn(m), Sv 
(m) ^^#Jf^^t^;^^^;l*5V^T^^^fe7^llfc■^r^-^^@Sfc^- 

m t mAEM^mwme^Mm ^ ^xmm^\m ^ 

^ h/V-y^-^ av(^l)<^y='-^SO^^I$^J^EIorv^^;6S. 
^^h<T>m^':f^v^ip^fii<X'\^^ ^-Y':fv^%\^<o 

[0 0 2 93 



(7) #M^9- 1 30 2 6 0 
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{b^Si^i^SVNT. MDCT#m^MtI^^>x-^i:ttffi 
(c^ vy^ y^- ^ - K:/ ^1^ tt 

y^-^^^Bt^^-CMDCT^I^d^bMti^^^^y'-^ 
ff*3g3 0^?gfi:. h/Wb^^-^^^y^-^^^ 
l®»^il>3®^tt^#^byt>Kjly^-^S<^^£?aibi: K 

i^y^-^fto±i;^'^=i-K>^^:y>!^C>^fl:<^li:^^ffl< r 
30 K:/?/>5^-T?J:t)^<(D^^ h/Vfi:^>fb(^):rci>?>(7>y^— 

1 7i?i§»*^ 6 (Dw^mm^\mm^n^- i^ftm 
40 [Ei 1 J ^?^m(Dmmmm\m^^mm^'<Dn^^mm 

[g!5] MDCT#.|^(0^{b^^^o^^J^^r^^:7'e 

50 [EI 6 3 mS(DMT>CTm.m^%^^^^l^^'r — ^(D^ 
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[1171 ms <DMT>cT^m^^^^iiEm^^y'~-f' 



#M^9- 1 3 0 2 6 0 
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* iEm\Mn^ osMit^wt) > 5, 12- -m-m^^m o =• - k 

V^^m.^i^(r<^ g—^/v-f^T"!/^ 
H^-. ll••••r•^/^^7'^'^^•^^, 14,15- -^^ h^'i^^ftS^^-fb 
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